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April 2018
Manufacturing in Education
By Ryan Harrell
Start of a Revolution?
There is a revolution happening. This revolution brings new ways of creating, new ways of thinking, and
new access to rapid innovation that is even surprising those who have been watching it come. This
rising wave presents itself through a range of new technologies, but its core principle is personal
manufacturing.
Defining Personal Manufacturing
Personal manufacturing is built around the idea that we no longer need to rely on large scale production
or consumerism to generate new ideas, or even create the things we use on a daily basis. The
inexpensive production of technology in the Asian markets, from tiny computers called microcontrollers
to industrial class mechanical components such as stepper motors, linear bearings, and aluminum
extrusion, has allowed the cost and scale of a various machines used in manufacturing to drop
dramatically. The price has dropped to the point where the equipment used to manufacture something
in your home will likely cost less than the device being used to read this article.
The Gear
So the concept is defined, now let’s look more closely at the equipment actually used for personal
manufacturing. There are two types of personal manufacturing that have become accessible, common,
and quite mature in the last few years, and fall under two common categories of manufacturing:
additive and subtractive.
Additive Manufacturing
Additive manufacturing, which is probably the most familiar to many,
is the category into which 3D printing falls. Additive manufacturing
means that the item being created is “built up” from the source
material, typically with layers being fused together through various
methods from heat, to UV light, to lasers. The most common 3D
printers use a method similar to a very tiny hot glue gun that melts

plastic instead of glue. The melted plastic is deposited by a tip attached to a mechanical system driven
by a computer to plot the deposition of the plastic. Other similar and equally exciting technologies such
as stereo lithography and desktop injection molding are slowly becoming more affordable.
Subtractive Manufacturing
The second category of personal manufacturing may be one that is less familiar. As you can probably
infer from the name, this method starts with a block of material, which is cut away to create the object.
The most common variety of subtractive manufacturing on the personal scale is a CNC (Computer
Numerical Control) router. This is usually a small hand router or spindle, a device that spins what is
essentially a small drill bit or other specially designed tool at high speeds in order to cut material away.
The spindle is attached to the same type of mechanical
system used in 3D printing. Because CNC routers can work
with a larger variety of materials such as wood, soft metals,
and hard plastics, they can produce items at a higher level of
accuracy and structural strength than the typical methods of
additive manufacturing that use thermoplastics with fairly low
melting temperatures. Another form of subtractive
manufacturing that is becoming more accessible is laser
cutting. Typically laser equipment has been too expensive
and too difficult to use, but a recent project, Glowforge, has
reduced the cost and technical barriers dramatically.
The Cost
Both types of machines, 3D printers and small scale CNC
machines, run in a about the same cost range, from about
$300 for the smaller more limited machines, to around
$1000‑2000 for the more feature‑rich and larger versions.
This remarkably low level of expense brings availability to
even individuals and organizations with quite limited budgets.
Even high‑end equipment like the Allforge and Glowforge are
in the $2000‑3000 range, which, while not exactly cheap, are
affordable with minimal funding compared to the traditional
commercially available options for this technology.
Manufacturing in Education
So this brings us to the reason for discussing this topic. How does this apply to education? While this
technology is already quite mature and has readily been adopted in the consumer and DIY
environments, we have yet to see extensive adoption in education, especially within our Adventist
educational system. However, the benefits of presenting both faculty and students with the ability to
essentially create anything they can imagine becomes quickly apparent. Given this benefit, what
accounts for the lack of application in education?

Technical barriers
Despite the relative ease of use, technical barriers remain. There is a learning curve for this equipment
and not all faculty are prepared to tackle these barriers without assistance. The most inexpensive
options often come with little‑to‑no support or instructions. The solution is for a support department to
assist faculty looking to adopt these new technologies in overcoming this learning curve. Having a set of
known equipment, configurations, and materials dramatically simplifies the adoption process, all of
which can be provided by a well‑equipped technology support department.
Curriculum Adaptation
Another major barrier is the lack of curriculum resources, and lack of a knowledge in how these types of
resources can be integrated as a critical part of the learning experience rather than scattered and
detached curiosities. Again, these barriers can be mitigated if not completely overcome by an effective
technology support department working in conjunction with instructional designers.
Conclusions
Personal manufacturing presents a fascinating future for education with some tantalizing possibilities.
The barriers to adoption are real, but worth overcoming for the potential benefits. If you are interested
in integrating this technology into your curriculum, please contact us. We have worked over the last
year to develop expertise in the various technologies used and would be glad to help you as you work to
find new ways to enhance the learning in your courses.

Curated Resources: Amanda
●

●

●

How to Scan Documents directly into Google Drive ‑ Have you ever needed to scan a document
real quick, but weren’t near the copier or scanner? Did you know that you can scan documents
directly from your smartphone into Google Drive? This article from TechRepublic explains step
by step just how to scan documents and adjust settings including changing file type, resolution,
color or grayscale, and more.
Automatically Issue Certificates When Students Pass a Quiz in Google Forms ‑ If you’re already a
pro user of Google Forms (like me) you’ll love this new add on‑‑Certify ‘Em. It allows you to
create an answer key, set a minimum score, and then issue students a certificate upon
successful completion of your form, sent as a PDF to their emails.
10 Great Hashtags Educators Should be Using ‑ Twitter can be a great form of PD, and even if
you’re not a big “tweeter” yourself, you can take advantage by following the hashtags described
in this article. You don’t even need to have a Twitter account to read what people are
saying‑‑although if you want to participate in the conversation, you will need to have one. Start
by reading what others have to say about current trends and topics within education.

Curated Resources: Greg
●

Office Lens – Office Lens is a handy capture app that turns your smartphone into a pocket
scanner and it works with OneDrive, so you can save content in the cloud and access it from
anywhere. Take pictures of documents, business cards, and whiteboards, and it will convert
them to editable PDF, PowerPoint or MS Word documents. You can download the app on

●

Google Play or iOS App Store. The app does require that you sign‑in with a Microsoft account. If
you don’t want to use a personal Microsoft account, you can sign‑in with your SAU Microsoft
account.
Curiosity.com – Are you a curious person like myself? Recently, I discovered curiosity.com,
which post interesting and engaging bite‑sized articles on about any subject you can think of.
It’s mission: “to make learning easier and more fun than it has ever been. Our goal is to ignite
curiosity and inspire people to learn.” You can check out their website at curiosity.com or
download their app on Google Play or iOS App Store.

Curated Resources: Ryan
●

●

HackADay ‑ This is a fantastic website that chronicles the adaptation and use of technology to
create solutions to real problems or sometimes just to have a little fun. There are many
examples of projects that can be used in education, from programming, to math, to science.
Feedly ‑ If you consume information from many sources and get tired of going to many different
websites, feedly is an excellent solution. You can load news feeds from most websites (via RSS)
and get all your information in one place. There are also mobile apps for reading on the go.

Curated Resources: Tammy
●

●

Libib.com ‑ This website and mobile app allows you to catalog your home and work libraries for
easy sharing with others. With Libib.com, you can create multiple libraries, cataloging books,
movies, music, and video games. Once this is done, you can create tags, leave notes, and
import/export your library as desired‑‑all for free! (There is, of course, a paid version with a few
more features.) Personally, I find this to be a great tool that allows me share books with
others‑‑just by scanning barcodes. I never have to wonder where a book is or which of my
friends or colleagues may have it because, at the time I loaned it, I simply added a note in my
catalog of who “checked out” the book or other resource. This is a useful tool for tracking and
sharing materials from either a personal or professional library.
Audioverse.org ‑ One of my most used apps is Audioverse, a collection of Adventist media
including sermons, presentations, stories, books, and other content. This content is free, and
can be accessed via the website (audioverse.org) or via the mobile app for Android or iOS. My
favorite feature of Audioverse is the ability to search for presentations by presenter, though you
can also search by topics, or by conferences and events. I’m just finishing an amazing series
done by Mark Finley on the end times that was presented at GYC 2017. Some of my other
favorites include Dee Casper, Alexis Abrahantes Carralero, and Anil Kanda.

